Objectives: Little is known about why people continue to smoke after learning that they have diseases and conditions that contraindicate smoking. Using data from the Adverse Childhood Experiences (ACE) Study, we examined the relation between ACEs and smoking behavior when smoking-related illnesses or conditions are present, both with and without depression as a mediator.
Introduction
Although nicotine addiction is a prima facie reason for continued smoking, being diagnosed with a smoking-related illness or experiencing smoking-related symptoms are strong motivations for smoking cessation. [1] [2] [3] Even so, practitioners encounter patients who continue to use tobacco despite having conditions that contraindicate smoking. Quit rates among those with cardiovascular disease do not exceed quit rates for the general population. 4 Similarly, about one-third of patients with cancer continue to smoke after diagnosis. 5, 6 Understanding why some patients seem to have greater difficulty quitting may improve the practice of medicine.
Some researchers refer to persistent smokers as "hardcore" smokers who may never attempt to quit, regardless of their health status. 7 They have been found to be younger, 8, 9 less well educated, 10, 11 and from less-advantaged socioeconomic groups. 12, 13 In addition, having other smokers in the household, 14 attributing one's symptoms to aging rather than to smoking, 15 and having weaker selfefficacy beliefs about one's ability to quit 1, 16 are related to lower rates of smoking cessation. Thus, it appears that health beliefs and demographics, as well as the social environment, may interfere with stop-smoking messages.
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Mental illness is another potential barrier to smoking cessation. A recent study found that adults with psychiatric disorders are almost twice as likely as those without such disorders to be smokers. 17 The interference of depression with quitting attempts has been well documented. [18] [19] [20] [21] Depressed smokers are more likely than nondepressed smokers to relapse. 22, 23 In addition, depression has been found to maximize withdrawal-related symptoms and discomfort. 24 Maltreatment in childhood may lead adults to adopt risky behaviors in a variety of domains, including smoking, 25 alcohol abuse, 26, 27 illicit drug use, 28, 29 and sexual behavior. 30, 31 Although child abuse has been shown to lead to higher rates of medical care use, 32, 33 survivors of abuse use preventive medical services such as Pap tests and other examinations less frequently. [34] [35] [36] In addition, abuse survivors are less likely than adults who were not abused to follow medical regimens appropriately. 37, 38 Because a history of trauma is often antecedent to depression [39] [40] [41] and other forms of psychological impairment, [42] [43] [44] we investigated whether continuing to smoke cigarettes despite the presence of illness or symptoms often caused by smoking or conditions that are exacerbated by smoking is associated with retrospective reports of childhood trauma.
Using data from the Adverse Childhood Experiences (ACE) Study, we hypothesized that people with smoking-related illness or symptoms who persist in smoking would be substantially more likely to report childhood trauma than people with the same illnesses who are not current smokers. Furthermore, we hypothesized that depression is both directly related to smoking persistence and that it reduces the strength of association between ACEs and smoking persistence. Current thought in psychology links violence and other traumatic experiences in childhood to poorer socioemotional functioning and indeed to neurobiologic changes. 45, 46 The ACE Study was undertaken to assess how these experiences lead to the development of risk factors that in turn affect disease, disability, and early mortality. The conceptual framework of the study is depicted in Figure 1 .
Methods
ACE Study participants were members of a large, metropolitan health maintenance organization (HMO) who were undergoing a comprehensive physical examination. A more detailed description of the ACE Study design and methods can be found elsewhere. 47 The ACE Study was approved by the institutional review boards of the Southern California Permanente Medical Group, Emory University, and the National Institutes of Health Office of Protection from Research Risks.
We mailed a questionnaire to HMO members asking for sensitive information on childhood abuse and family dysfunction, as well as current health behaviors related to smoking, alcohol, and exercise (the Family Health History) after they had undergone their clinical examination. Information on their present health status, including their experience of a wide range of chronic diseases and disease-related symptoms, was obtained from a separate self-report previously completed by each patient (the Health Appraisal Questionnaire). During two survey periods (August to March 1996 and June to October 1997), 18,175 of 26,824 patients returned a Family Health History, for a composite response rate of 68%. Bias due to nonresponse was explored in the first survey wave 48 and did not negatively impact the study's validity. We eliminated data for 280 respondents who did not provide complete demographic information and purged the second response data set for an additional 658 study subjects who participated in both survey waves. The analysis sample was a subset from this pool of 17,337 unique observations with complete demographic information and consisted of only those respondents who reported at least one of the ten smoking-related diseases or symptoms described in more detail below (n = 7483).
Definition of Persistent Smoking
We obtained current smoking status by asking, "Do you smoke cigarettes now?" (with the response being yes or no), and we determined the number of cigarettes smoked per day by asking, "If 'yes,' on average, about how many cigarettes a day do you smoke?" Persistent smokers were defined as those participants who indicated that they were current smokers and who selfidentified as having at least one of ten diseases or symptoms that are exacerbated by smoking. Seven of the ten are directly related to or often caused by smoking: chronic bronchitis or emphysema, asthma or wheezing, chronic cough, shortness of breath, heart attack, lung cancer, or stroke. The remaining three conditions are contraindications to smoking rather than illnesses that are a result of smoking per se: diabetes mellitus, high blood pressure, and currently taking cholesterollowering medication. The exact questions used to elicit the presence or absence of these diseases and conditions are listed in Table 1 .
Adverse Childhood Experiences
The Family Health History asked respondents about a variety of experiences in two broad domains: child abuse and family dysfunction. Specifically, we asked participants whether they had experienced physical, sexual, or emotional abuse; if they had witnessed interparental violence; whether their parents had separated or divorced; whether they had grown up with drug-or alcohol-abusing family members; had a family member go to prison; or had a family member who was mentally ill. In Table 2 , we list the questions used to measure each of the eight domains and the response necessary to meet criterion for that category. Respondents who did not report an ACE were considered not to have had that experience. This most likely biases our results toward the null, by potentially misclassifying those who may have been exposed to an ACE as unexposed.
Because these experiences tend to cluster rather than to occur independently, 49, 50 we summed the number of ACEs that each person reported (range, 0 to 8) to form an ordinal variable referred to here as the ACE Score.
We combined the upper end of the distribution to ensure adequate group size so that the ACE Score contained five levels (0, 1, 2, 3, and ≥4).
Depression
Because of the known association between depression and smoking, we investigated whether depression would mediate the relation between ACEs and smoking persistence. Respondents were considered depressed if they answered affirmatively to the question "Have you ever had or do you now have depression or feel 'down in the dumps'?"
Statistical Analysis
We used the Statistical Package for the Social Sciences (SPSS; Chicago, IL) for all analyses. Logistic regression was used to compute adjusted odds ratios (ORs) and 95% confidence intervals (CIs) to assess the association between ACEs and smoking among people with a smoking-related illness or condition. We tested for trend in the ORs by using the summed ACE Score as an ordinal variable with five levels (0, 1, 2, 3, and ≥4 ACEs). We also modeled the relation of depression to persistent smoking, and then constructed a model including both the ACE Score and presence or history of depression to test for mediation. An analysis of variance was calculated using the ACE Score as a predictor, and the number of reported smoking-related symptoms or illnesses as the dependent measure.
Results
The ACE Study sample was composed of 9367 women (54%) and 7970 men (46%) with a mean age of 54.8 
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SD] = 15.7) among women and 57.5 years (SD = 14.6) among men. More than three-quarters of the participants (78.5% of the women and 81.6% of the men) described themselves as white; 34.5% of women and 45% of men were college graduates; another 37.5% of the women and 34% of the men had some college education.
The current smoking prevalence was 8.8%; men were slightly but not significantly more likely to be current smokers than were women (9.1% vs 8.6%, χ 2 [1, 17,160] = 1.47, not significant). On average, smokers smoked 15 cigarettes per day (SD = 10.3). Of the 1518 current smokers in the sample, 51.2% (776) reported one or more of the tobacco-related illnesses or symptoms. Table 1 lists the prevalence of each of the selected disease conditions and symptoms by sex, of which one or more were reported by 43.6% (7554) of the sample. The most frequently reported condition was high blood pressure, reported by >27% of the sample. Lung cancer was the rarest condition reported, having an overall prevalence of 0.3%.
ACEs were common among participants (Table 3 ). Only 36.1% of individuals reported no ACEs. In contrast, 37.9% of all respondents reported ≥2 ACEs. For all ACEs except physical abuse, female respondents reported significantly higher prevalences than did men.
To examine the relation between ACEs and smoking persistence, we performed a series of analyses among We first constructed a logistic model with the ACE Score as an ordinal predictor, adjusting for sex and age (Table 4 ) and current smoking as the dependent variable. The ORs and 95% CI for smoking are displayed in Table  3 , under the "Separate Model" heading. The overall test for trend was significant (p < .001). Strong, graded relations were found between the ACE Score and the likelihood of continuing to smoke despite having health problems that contraindicated smoking. The adjusted likelihood of being a current, persistent smoker rose from 1.08 in individuals reporting one ACE to 1.69 in individuals reporting ≥4 ACEs. The prevalence of persistent smoking rose in a dose-response fashion as the number of reported ACEs increased, rising from 7.8% in participants with no ACEs to 16.6% in those reporting ≥4 ACEs.
Next, we tested the relation between past or current depression and persistent smoking among those with smoking-related diseases and conditions. The adjusted odds ratio (OR) is also shown in Table 4 in the column labeled "Separate Model." Those who reported past or current depressed affect were 1.59 times more likely to be persistent smokers than those who did not affirm past or current depression (p < .001).
Finally, we constructed a model with both the ACE Score and past or current depression as predictors. These results are shown in Table 4 under the column labeled "Single Model." The χ-square value for the difference in the log likelihood ratios between the two models was significant (χ 2 = 86.71, degrees of freedom = 1; p < .001); however, the addition of this variable only slightly attenuated the relation between the ACE Score and the odds of persistent smoking.
We also examined the ACE Score as a predictor of the number of smoking-related diseases and symptoms reported among smokers. We performed an analysis of variance with the number of smoking-related symptoms and diseases as the dependent variable (range, 0 to 10), controlling for age and sex. The ACE Score was statistically significant (F [1, 4] = 4.79; p < .001). A similar dose-response pattern of results was noted, wherein the average number of smokingrelated symptoms and diseases increased as the number of reported ACEs rose (Figure 2) .
Discussion
Earlier research has demonstrated that childhood abuse is related to smoking initiation. 25, [51] [52] Our research suggests that ACEs may play a role in the maintenance of smoking behavior in the presence of illness and poor health. These results extend our understanding of the impact of child maltreatment on adult health behavior. Furthermore, the association of ACEs with smoking persistence was sustained even after accounting for the presence of past or current depression, a condition that other researchers have related to continued smoking among patients with diabetes 53, 54 and patients with heart disease. 55, 56 Although we cannot rule out genetic influences on smoking persistence, earlier research with the ACE Study sample indicated that parental smoking had no impact on the association between ACEs and smoking initiation in the overall ACE sample. 25 Despite the cross-sectional nature of these findings, it is evident that ACEs play a role in the development of health risk behaviors. The psychoactive properties of nicotine and other addictive substances may temporarily ameliorate negative affective states and thereby serve an adaptive function in coping with the aftermath of childhood trauma, regardless of the health risk involved. 57 Certain psychological outcomes associated with childhood maltreatment, such as poor self-esteem, 58, 59 low self-efficacy, 60, 61 and an external locus of control, 62, 63 may be mechanisms by which these early negative experiences result in maladaptive patterns of health behavior later in life. The smoking prevalence of 8.8% in this sample was far below the current US prevalence of 22.5% in 2002. 64 Possible explanations for this include the average age, educational attainment, and geographic location of the sample. Therefore, even though the number of persistent smokers in this sample was small, if we extrapolate these findings to the overall US population, the implications are substantial and indeed disturbing. More than 50% of current smokers in our study reported one or more conditions or symptoms that contraindicated smoking, a result that clinicians as well as smokers should keep in mind. Smoking cessation is the best treatment for reducing mortality among patients with heart disease 65 and is associated with improved health among patients with other chronic conditions. Our study indicates that many current smokers are damaging their health by continuing to smoke, and for many, the current smokingcessation strategies available are no doubt insufficient.
Limitations on these findings must be pointed out. We could not verify that the ACEs reported by participants actually occurred, because they were retrospectively assessed. However, the prevalence of each of the individual ACEs obtained here is similar to that obtained in other large samples with nonclinical populations. 66, 67 In addition, we relied on self-reports for smoking status as well as symptoms and disease conditions; however, the accuracy of this type of data has been established. [68] [69] [70] Because our measure of smoking did not allow us to compute pack-years (= 20 cigarettes per day, per year), we could not determine smoking history, only current smoking levels. Furthermore, we were unable to determine when an individual quit smoking and whether the timing of their smoking cessation was in some way linked to a smoking-related diagnosis. Finally, our depression measure consisted of a single dichotomous question and cannot be considered a clinical diagnosis. However, sensitivity analyses performed by Dube et al 71 indicated that this item achieved acceptable levels of sensitivity, specificity, and positive predictive value (83%, 60%, and 87%, respectively) when compared with a screening tool developed by the Rand Corporation 72 to test for lifetime prevalence of major depression or dysthymia.
Current thinking on further reducing smoking rates includes acknowledgement of the need to better tailor smoking-cessation programs to the needs of the remaining smokers who have not yet been reached by traditional stop-smoking messages. 22, 73 Our findings suggest that practitioners may need to consider the abuse history and presence of depression in patients who persist in smoking despite having conditions that contraindicate smoking, when traditional smoking-cessation programs prove ineffective. Programs that address the underlying emotional problems caused by childhood maltreatment may prove more useful than traditional cessation strategies in reaching this difficultto-treat population. To this end, we believe that universal screening for a history of ACEs as well as for depression should be part of a comprehensive medical record. Available evidence indicates that patients are comfortable with screening for childhood abuse 74, 75 and believe that physicians can assist them in dealing with issues arising from early maltreatment. Addressing the underlying motivations for continued smoking in the face of adverse health consequences may lead to further reductions in smoking-related illness. ❖ Programs that address the underlying emotional problems caused by childhood maltreatment may prove more useful than traditional cessation strategies …
